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School Roadiness Factor Analyzed 



Anton Brenner and Leiand H« Stott* 

The study reported here ti p«rt of « long. range research project on 
children's readiness for school which originated In 1953 and was 
carried on through 1968. It was conducted by the Merrill-Palmer Ins- 
titute, Detroit, with the cooperation of Henry Ford Hospital, Detroit; 
the C-eenfield Village Schools, Dearborn; the Detroit Public Schools; 
and many schools in and out of Michigan. The project was designed 
to develop a ccmprehensive concept of school readiness, to further our 
understanding of the characteristics of children indicative of their 
degrees of readiness, and to learn about the kinds of demands which 
schools set up for children. The development of methods of measuring 
readiness was another major objective. 

The earlier phase of the project was exploratory in nattre, to be 
followed by a program testing the fmdings, first on a smaller and then 
on a larger scale. All studies, including the factor analysis presented 
here, were carried out in such a way that they were contlstent with 
our c^n:ept of readiness. They must be understood within this f>^tfme 
of reference. It will therefore be helpful first to give a selected e^pos^ 
of our ideas on readiness published in detail elsewhnre, 

DESCRIPTION AND DEVELOPMENT OF PROJECT 

Our Co'tcept of Readiness 

Readiness, like life, is being and becoming. It is process and the 
result of process. 'At the beginning of the life cycle the organism is 
weakly developed in structure and function; is inexperienced with 
nurture and environment and has little learning [Hughes, 1958]." 
Structure, function, affectivity, cognition, personality, and readiness 
are parts and results of on-going developmental processes and changes. 
Growth, development, and learning take place through constant inter- 
action between an individual and his environment. Thik leads to a 
gradually increasing accumulation and difTerentiation in the individual 
organism with an increase in his ability to perceive, to analyze, and to 
synthesize experience both from within and beyond himself. The more 
developmentally advanced the person is, the more he is able to act 
effectively in pursuing and controlling his developmental tasks. Trans- 
lated into readiness for school this means that the more a child is 
able to perceive, to incorporate experience into developing behavior, 
and finally to analyze and synthesize it, the more he is ready for school. 
Readiness then can be considered a continuing function of perceptual- 
conceptual and personal development. 



O ^f^fon Brtnntr of tht Merrlll-Patrntf )nttitwtt wai directof of tht projtrt. Ht ii now 
FR of Cducitioo it Eiittrn Michigan Univtnlty, Ypiilanti, MJchiQin. Or. LtUnd M. 

^r.^.J!~r^ Faculty Emtritui at M«rrill.palmtr. 
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R««din«ii for ichool ii the r«iult of p«it development «nd learning. 
It it the biiii, the prerequisite, for further learning. It ii alwjyi j itJte 
of development produced by heredita y factori which «re tr«ni«cted 
and transfornied through nurture and an individual's life experiences 
to a unique organic lyitem that allowi functioning and performance of 
specific task'i. 

Readiness is seen as the pupil's multidimensional functional potential' 
ity in relation to the multidimensional task requirements in school. To 
understand the full complexity and neaning of readiness, we must see 
the individual and task aspects together in each and all of the subject' 
object dirr.ensions and in their multifaceted relatedr*;ss and inter' 
wovenness. Where individual volu.-t^e (the child's abilities, knowledge*, 
and experiences) is commensurate with or surpasses task vo'jnie 
(school demands), there is readiness. Where task volume surpasses 
individual volume, there is unreadiness. 

There is no single road to readiness. 

Each individual is different from every other one in his genetic 
makeup and with regard to the nurture affecting him. The transactions 
that occur between the developing organism and the field forces 
impinring upon him create for each child a different pattern of growth, 
maturation, learning, and readiness. Readiness is the result of the con- 
stant interaction between the child's physical, mental, emotional, and 
social personality and these field forces. 

Readiness for certain school demands occurs in each child in a 
different way and at a different time. Each individual is different in 
his functional potentiality and biopsychic readiness for school expecta- 
tions . nd demands which vary in themselves according to culture, 
social !>*ratum, locale, administration, teacher and parent personalities, 
and p\ losophies. There is great variability among pupils and school 
demant s and therefore also in the various dimensions and patterns of 
readin' ss. 

The Need for a Factor Analysis Study 

Prior to our factor analysis, a series of studies had been carried out 
over the years with the number of subjects varying from 18 to over 
1,000. These studios were designed to approach the problem of readi- 
ness from various angles and to shed some light on different aspects of 
readiness. From the very ourser readiness was conceived of as a com- 
plex phenomenon of multidimensional individual-task relationships. The 
time came when ir was felt that tentative formulations from earlier 
studies had to be put on a more solid basis: (a) by Increasing the re- 
search population of the study; (b) by adding varied and multidimen- 
sional content of information; and (c) by studying the interrelatedness 
and underlying commonalities of the various aspects of this complexity 
which we call readiness. Only then would we come closer to a total 
understanding of readiness and get results which have both more 
di«finition and extensive meaning than single separate studies. There 
a need for unification in analysis to give related or seemingly 
tl\Jv> pendent elements coherence and meaning in the whole. Such 
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fhinking obvfouily poinftd fo fhc nttd for « factor «n«lyiU itudy on 
« bro«d ic«lc. Of thii factor «n«lyiii study, computtd in ^962 from 
d«t« colltcted during the preceding nine yetrs, we are reporting here. 

Hypotheiei To Be Tested 

The first hypotheiei or problemi Inveitigated hive led to firit find- 
ings «nd tentative formulationi about readineii. Theie earlier findingi 
and tentative generalizationi derived from them v^ere uied ai new 
hypotheiei to be teitpd again through our factor analyiii itudy. The 
new hypotheiei purpoiely include alio lome of our conceptualiza:loni 
about readineii whicit we now wanted to have checked through thii 
Itudy. The thui compiled hypotheiei read at followi: 

Readineii ii a multidimeniional, individual-taik relationihip with 
multiple demandi on many faceti of the child'i perionality. 

The more differentiated a child i% in his personality structure and 
function, the better he it prepared for school. 

Readiness is present when there is a good fit between individual 
volume and task volume. Individual volume is understood as quantity 
and quality of preparedness. Task volume refers to the number and 
magnitude of school demands. 

There is no single road to readiness. Different children will arrive 
at readiness through different combinations of abilities, knowledge, 
and responses to school tasks and expectations. 

A ready child has considerable knowledge and comprehension of 
the world in which he lives. 
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H« h«s tnough iklilt to communicitt mnny of h\% exp^rltncet, fa«l« 
ingi, ind thought*, verS«lly, projectivtly, or repr«icnt«tion«lly (luch 
«i in dr«wings). 

Ht rtcognizti limilarititi «nd difftrtncti among ptrioni, objects, 
colon, tormi, loundi, numbdri, and lymboli. 

Ptrctptu«hconctptu«l diicrimination ability it a major agtnt In p«r- 
tonality dtvtlopmtnt. Itarnin^. and rtadintii (or ichool. 

Cognitivt ikilli luch ai perctptual-conctptual ability to i«e rtlation- 
ihipi, to analyzt and to lynthviizt, to ite commonaliti, to clai%ily, 
to abitract and g«ntralize, and to work with lymboli art among th« 
best indicatori of rtadintii. 

A rtady child hai at It-^it a fair amount of inttlligtnct 

H« hai a good vocabulary and numbvr compr«h«niion. 

He drawl gtntral concluiior*. from what ho itti going on around 
him and ht formi Idtai on the baiii of hit conciuiloni. 

Ht hai imagination to uit hii inttlligtnce and pait txptritncti in 
attacking ntw probltmi. 

It ii poiiibit to aiitii rtadintii qujtt accurately through focuiing 
in a ttit on the moit determining factori in readineii. 

It ii poiiible to aiieii readintii and predict lucceii In kindergarten 
or firit grade with a high degree of certainty uiing the Anton Brenner 
Developmental Geitalt Teit of School Re«dineii. 

Judgment of children by an experienced and leniitive teacher 
relatei well to children'i performancei on itandarHized teiti. 

There are no big lex difFerencei in ichool readineii. 



Reiearch Population and Raw Data 

For the purpoiei of our factor analyiii we lelected lix coniecutive 
kindergarten groupi from the Greenfield Village ichooli in Dearborn, 
Michigan, a total of 118 children. Taking the poiition that readineii it 
a multidimeniional complex phenomenon, reiult, and expreiiion of a 
whole perion — of hii language, perception, and motor ikilli; of hit 
phyiical, mental, emotional, and locial development in their relation- 
ihip to multidimentional taiki; we collected and uied diveriified bodiei 
of data. 

Each child wai given a complete annual phyiical examination at 
Henry Ford Hoipital which included height, weight, viiion, teeth 
eruption, x-rayi of hanc and wriit bonei to determine ikeletal age« 
and hormonal itudiei through the analyiii of two twenty*four hour 
lamplei of urine of the children in 1960 and 1961 when they had 
become 7 to 13 yean old. The urinary hormone itudiei included: 
17-ketoiteroidi, 17*hydroxycorticoiteroidi, and gonadotropins Urinary 
creatinine wai determined to gauge the completeneii of the 24«hour 
urine collection. The aiiay provided a uieful index of lean body man. 

|-.pvy^eacheri evaluated the children in termi of achievement, ability, and 
Cl\lv>rall maturity. Teiti were given: the Sangren Information Teit, the 
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Pintner Cunningh«m Primiry Teit, the Metropolitan fteidineii Teit, the 
Monroe Reading Aptitude Teit, the Monroe New B«iic Reading Te»t, 
the Stanford Binet Teit, and the Anton Brenner Developmental Geitalt 
Test of School Readine%i. Two admini«trationi of the Brenner teit were 
included, an earlier and a later one, and lo were two readingi of 
«kel<?tal age« one made at ihe time of the phyiical examination in 
kindergarten and another at the time when the hormone itudiei were 
made. 

Sex wai a variable and lo wai chronological age at entrance of a 
child to kindergarten and at the rime of adminiirration of each reif« 
teacher ludgmenf, or phy*iciil rxaminafion. By coniidering each lubteit 
of the tciti given as a variable (surface variable) and adding all vari> 
ablei up, we arrived at a total of 69 variables For each child, then, we 
have 69 variable* to mea%\irc readineii. The 69 variablei repreient the 
range of phenomena analyxcd in the factor analyiii, or to uie Thur. 
itonc I term, they are our domain ' of readineii itudied from 118 
children. 

Although the children were lelected for admiiiion to kindergarten* 
10 boyi and 10 girli in each group, they are an untolected reiearch 
population in the icnic that fve did not divide them info e)iper'itnenfM\ 
and control groupi. The lix kindergari(*n groupi were uied in their 
natural compontion. No child wa« left out. The children are rcpreien^M- 
five of American middle-claii white population. 

Table 1 illuitratet how raw data were coded and prepared for IBM 
computation. 

Readineis Factor Analyzed 

The nature, function, and methodology of factci analyiii hai been 
clearly deicribed by Catrefl ()952, 1957), Harman (1960). Guilford 
1968), and othen. In one of our earlier publicattoni (Brenner, 1962) 
we examined on a more iheoreticA* baiii the contribution of factor 
analyiii to the itudy of readineii for ichool. The preient paper ii an 
empirical itatiitical analyiii and interpretation of our data. In eiionce 
we are looking for the truly determining readineii facton which under- 
lie the bewildering multiplicity of 69 lurface variablei preiumably 
related in one way or another to the child'i readineii to learn. Factor 
analyiis helpi ui "in that it conitructi from a hrit of variablei the 
important wholoi which need to be taken into Account when leeking 
lawi of interpretation [Cjtiell, 1957]. " It ''aimt to diicover and deal 
with the more maiiive, functional* and organic wholei initead of loiing 
reiearch penpective in a masi of atomiiticilly conceived variablei 
(Cattcll, 1957].' Factor analyiii ' analyzei o the diitinct facton at 
work among the variablei; it alio groupi the vori'^blei together in wayi 
vw'hich permit one to syntheiize new ^ntitiei far .ewer than the initial 
raw variablei. Theie new entitiei are our 'facton' (Thuritone, 1961]." 

Seven facton were extracted. The unrotated axei are given in Table 
were rotated by computer to the Verimax criterion of limple 
cni/^"^e. Table 3 preienti the rotated facton. They are the "reiutt" of 
^^y^tor analyiii which we have now to analyze and to interpret. 
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riNDINOS 

Th« Reiutt: Stven Rvadineii Factori to be lnfi»rpreted 

The leven factors extracted portray leven different facet» o( readi- 
neii which in their togetherne»» are al»o the ba»ic determinant! of 
overall readineii. In each factor the variablei with the highe»t loadingi 
gave the factor it» »pecific charattentation. Therefore, the interpretation 
of the factori wa» trade b/ checking the variable» with the higheit 
factor loadmgi, Tiien each lignificant variable wai examined ai to the 
nature of thp taik preurnted to the child, the meaning the item <tiay 
have for him, or the kind of demand it make^ on the child, fn moil 
cafttt the factor! were characterised by grouping! of ngnificant vari- 
able*. Analyftift the nature and ineaning of the»e grouping! luggeited 
the name gWen to each factor. The name* given are, of courie. open to 
diicuftftion and can be reviied becauie, ai fhuritone (1961) pointi out, 
"the name for a factor dependi on the consent of one'i philoiophical 
preterencei and manner of ipeech, and of how much one MW9MdY 
knowi about the dumain to be inveitigated," 



INTtiPMTATlON 

FACTOR A: Cognitive Readineii 

Factor A i« identified ai cognitive readineii, the general ability to 
meet the intellectual dcmandi and perform the taiki of primMty ichoot. 
Nineteen of the 69 variablei included in the analyii^ came out with 
loadingi greater than .50 in thii factor. Theie itemi lilted in the nrder 
of magnitude of fartor loadingi are ai followi; 







Factor 


No. 


Variable 


Loading 


63 


Teacher Judgment of Ability 


.82 


64 


Teacher Judgment of Maturity 


.77 


35 


Brenner Draw a Man (2nd adminiitration) 


.77 


36 


Brenner Sentence Copying (2nd) 
Teacher J.rl^ment of Achievement 


.75 


62 


.72 


33 


Brenner Number Recognition (2nd) 


66 


23 


Metropolitan Numbert 


.65 


30 


Brenner Sentence Copying (1st) 


.64 


32 


Brenner Number Producing (2nd) 


.63 


26 


Brenner Number Producing (lit) 


.62 


24 


Metropolitan Copying 


.61 


27 


Brenner Number Recognition (lit) 


.60 


34 


Brenner 10 Dot Geitjft (2rd) 


.60 


53 


IQ Stanford*Binet 


.57 


22 


Metropolitan Matching 


.55 


17 


Pintner 'Cunningham Dot Drawing 


.54 


79 


Brenner Jraw a Mar (lit) 


.5i 




Sangren Numberi 


.53 


^8 


Brenner 10 Dot Ceiu!t (Ut) 


.'ir 
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The idontification of ihts factor with \ht co jniti aspect f ichool 
ability it baseci largely upon its high lo^cilng^ with the thny "teacher 
jucigment" variables of ability, maturity, and achievemerH - Variables 
63, 64, anci 62 (loadings of .82, 77, 72 r. vpectively). This may come 
4S a surprise to a gooci many research puople who tend to belittle 
tearher judgments; yet it must be realized that teachrrs of young 
chilciren soon become aware of differences among children with whom 
they work in daily contact — differences in alertness, in aftentiveness. In 
following directions, in comprehension, and in other indicators of the 
children's cognitive preparedness for successful school performance. 

Another surprise may be the loading of .57 of the Stanford Binet 
which ii high but moderate when compared with fne loadings of 
teacher judgment and the Brenner Gestalt variables in our factor. It 
would leem that while the Stanford Binet intelligence scale is most 
useful during the ichool years as a test of "general ability," the com- 
position of Factor A indicates (what other researchers felt for a long 
time) that the Stanford-Binet test may not be particularly discriminative 
of the abilities and assets in a child which are most important in meet- 
ing the immediate demands of beginning school. 

The interpretation of Factor A as a cognitive factor is supported by 
the fact that 10 of its most highly loaded items come from the two 
aciministrations of the Brenner Gestalt Test which was designed to 
measure readiness for learning. 

The basic assertion is that growth, development, and learning 
take place through constant interaction between an individual and 
his environment. This leads to accumulation and differentiation 
within the person which increase his ability to perceive, to analyze, 
and to synthesize experiences both from within and from beyond 
himself. These are the processes which lead to readiness. Our 
hypothesis is: the more a child is able to perceive, fo incorporate 
experience into enveloping behavior, and to analyze and synthe- 
size into increased degrees of differentiation and specification, the 
more is he ready for school. 

The five Brenner Gestalt subtests are built on the principle of per- 
sonality and Gestalt differentiation discussed in detail in "Reality Per- 
ception, Perc<?ptuai Differentiation and Readiness for School" (Brenner, 
19S8y; in "A New Gestalt Test for Measuring Readiness for School" 
(Brenner, 1959); and in the test manual (Brenner, 1964). They focus 
on the conceptual relevance of perceptual development. 

Perception i& understood as sensory awareness of stimuli, 
external or internal, which the mind immediately organizes, 
interprets, and associates with existing concepts or transforms into 
new ones. When one level of perception and conception is reached 
in the transaction between individual and tinvironmi*nt, it serves 
as a ne' basis for more objective and more discriminating percep- 
tion and conception, thereby sharpening perception and concep- 
Q n in the on-going process of personality development, learning, 

RIC^ maturation. In development, perception and conception are 

g^^imately interrelated [Brenner, 1959, p. 27]. 
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This thinking wdrrantod tost information which called for perceptual 
and conceptual responses in the child. The rasks of the Gestalt test 
require space and form perception, comparisons of elements and totali- 
ties, recognition of similarities and difPerences, abilities to a^ialyze and 
synthesize, perceptual motor skills, intellectual visualization, the appli- 
cation of number concepts, and abstraction and generalization abilities. 

These are all perceptual and cognitive skills needed for effective 
functioning in the primary school situation. The Brenner Gestalt Test 
me<isures 

the new (intellectual) instruments which enable the child to bring 
order and meaning into the world which surrounds him through 
constructive organization of his expanding life experiences. The 
extent to which a child possesses qualities derived from these 
classes of developing experience and uses them at any given level 
in his transaction with reality becomes indicative of his readiness 
for school (Brenner, 1959, p. 29]. 

The high factor loadings substantiate the correctness of rhe baste 
premises upcn which the test has been constructed. 

Of the remaining highly loaded items in Factor A, three are subtests 
of the Metropolitan Readiness Test (Variables 23, 24, 22); one comes 
from the Pintner-Cunningham Tesf (Variable ?7); and one from the 
Sangren Test (Variable 5). It is of interest that they all have a strong 
component of "gestalting" in the double sense of both recognizing and 
forming Gestalten, an ability which also gave the Brenner Draw a Man 
subtest its high loading of .77. Because of this all-pervading strong 
component of gestalting in Factor A, we could very well have called 
this factor "cognitive gestalting." 

Number perception and comprehension and with them abstraction 
ability run also significantly through more than one half of the vari- 
ables, thus emphasizing the role of number work in school which all 
too often falls back behind the emphasis on reading readiness. 

We learn from Directions for Administering this test (1949) what the 
Metropolitan Readiness Test is intended to measure: "Among the chief 
factors that contribute to readiness for beginning school work are 
linguistic attainments and aptitudes, visual and auditory perception, 
muscular coordination and motor skills, number knowledge, and the 
ability to follow directions and to pay attention.'' 

In terms of the intellectual abilities hypothesized by Guilfoid (1967), 
the "operations" required of the child in responding to the test items 
included in the descripition of Factor A are cognitive, memorative, and 
convergently prod»'ctive in nature. Recognizing numbers and words, 
remembering, understanding verbal instructions and carrying them out, 
copying words and designs, following directions, and the like are the 
traditionally predominant activities in the elementary classroom. These 
are by and large the abilities that teachers readily observe In the chil* 
dren with whom they work. They are abilities and qualities which have 
O acquired by the child through experience and learning within the 
KIG ^ child's biologically inherited potentiality in Interaction 
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with hi* environment. The result of thii inlora*.tion U each child'i 
unique functional potontiality, hii individual roadineii. 

Summary 

Factor A represent! the cognitive aspect of readiness, here predomi* 
nantly seen as an ability factor resulting from the degree of developed 
personality differentiation and the child's experiences in perceptual- 
conceptual "ge^talting." Having the highest total loadings of all seven 
readiness factors. Factor A ranks prominently as o readiness factor. 
Teacher judgment, the Brenner Gestalt Test, and subtests of the Metro- 
politan Readiness Test make appraising this type of readiness very 
possible. 

FACTOR B: Chronological Age 

The second factor is obviously one of age. Among the 69 variables 
included in the analysis were the chronological ages in months of the 
children when each test was administered, when physical measures 
were taken, and when the teachers made their ratings. There were 1 1 
such age values for each child. The conditions of the testing program — 
the fact that the time intervals between tests tended to be the same or 
similar for all the children — imposed high degrees of correlation 
among these age values. Because of the very narrow age range in the 
children at the time of each test, the correlation between age and test 
score was low. Thus, the highly intercorrelated age values constituted 
a "cluster" in the correlation matrix with relatively little relationship 
with the other variables. Consequently, the age variables were segre* 
gated in the factor analysis with one of the rotated axes passing directly 
through that far-out cluster. All of the factor loadings of the age vari- 
ables on this factor were very high, most of them above .90 with very 
low loadings in other variables. (See Table 3.) Hence, the CA factor. 

The clustering out of the CA factor is significant, ft forces us to re- 
examine our position with regard to the role of CA, particularly in the 
light of the academic devaluation of CA as it has developed over the 
last years because of the emphasis on individual differences. Notwith- 
standing this emphasis on individual differences, it makes sense to give 
weight to the role of CA in the readiness of a child. Common sense, 
observation, and research force upon us the notion that growth, matura- 
tion, development, and learning take place through time. The longer 
d child has lived, the more he has had contact with reality and has 
accu-^ulated knowledge and experiences. The longer he has lived, the 
greater are the chances that he has developed or perfected his physical 
and cognitive skills. The older the child, the more he will have devel- 
oped emotional security, independence, social responsibility, task orien- 
tation, and motivation to learn at toast under normal conditions 
and when we speak of the population in general. That there are indi- 
vidual differences and that in particubr cases a younger child may have 
developed more of these personality characteristics than an individual 
older child is well known. But this fact is not incommensurable with the 
_^^^.of the general statement. More experiences; more knowledge; 
I\1C> skills; more emotional security, independence, and social respon- 
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sibility; more taik oriontdtion dnd greater motivation to learn — these 
all contribute to tlie ci'Md's ability to cope with the reality of school 
demands. These all mean more readiness for school. 

We will further elaborate and critically examine this problem in the 
"Discussion" section of this analysis. Our attempt here was to empha- 
size the fact thot our factor analysis has rovealed an Age Factor slgnifi- 
cant in readiness; and to discuss briefly the significance of this fact. 

FACTOR C: Reading Readiness 

Factor C has its highest loadings in a cluster of variables which are 
subtests of the Monroe New Basic Reading Test. This cluster gives the 
factor its basic character. The total series of Monroe 8asic Reading Tests 
has been designed to measure the extent to which pupils in the early 
stages of teaming to read have progressed in various aspects of reading 
from prereading skills through a readiness and basic reading program. 
In keeping with the intent behind the new basic reading tests, we shall 
call Factor C our reading readiness factor. Already a look at the relevant 
variables and their loadings should justify this designation. 







Factor 


No. 


Variable 


Loading 


45 


sensory imagery 


.86 


48 


visual scrutiny 


.85 


46 


perceiving relationships 


.83 


47 


recognizing emotional reactions and motives 


.79 


50 


structural anf^lysis 


.57 


49 


phonetic analysis 


.44 



Moving on to an interpretive analysis we will draw heavily, but not 
exclusively, on Monroe herself and her own interpretation of the ideas 
measured in these tests. 

As Monroe points out in her manual (no date), each item stresses 
and therefore tests the child's ability in an important aspect of reading. 
Above all, a child must be able to 'live the story.'' In order to be able 
to live the story, he needs to create the vivid sensory imagery that 
transports him mentally into the setting (Variable 45). The more he can 
project himself into the text and can form mental images of sight, 
sound, touch, smell, and taste of the persons, objects, and actions 
described in reading matters; the more meaningful the text becomes 
and the more it will help him in linking events and remembering them. 
It is this ability to form mental images while reading that makes read- 
ing a living experience. The high factor loadings of this aspect of readi- 
ness should therefore not come as too great a surprise. 

Equally important for the understanding of a text Is the ability to 
perceive relationships (Variable 46). As things happen in time and 
space, meaningful reading requires that the child see ideas and events 
in their reiatedness to other ideas and events; that he link time in 
sr sequence; that he be perceptive of chronology — of events, 
CDI/^"is, and characters as they relate to the present, the past, and the 
LiMMiJii^iijjij B' ^he child must be able to associate time with the right persons 
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and places, see the loaic or its absence in what happens. In short, the 
child must bo able to see things in their functional, logical time space, 
and cause and effect relationship. The more he can perceive concrete 
and abstract relationships and can organize his thinking in terms of the 
above categories, the better will he understand and the more will his 
new reading become associated with and incorporated into his past and 
present thinking. 

No proper interpretation and no understanding is possible if we are 
not able to feel what other people feel and if we do not understand 
the drives and motives behind their actions. Thus, recognizing emo- 
tional reactions, inner drives, and motives (Variable 47) becomes the 
third basic interpretative ability and skill in reading readiness that is 
needed for making reading a living experience. To quote Monroe her- 
self; "When pupils identify themselves with a character in the story — 
feel the character's gladness or sadness, understand what kind of person 
he is and why he reacts as he does in a given situation — they are really 
living the story." 

So far, we have emphasized the need for and the value in reading 
readiness of three interpretative skills: the child's ability to form sensory 
images, to perceive relationships, and to recognize emotional reactions 
and motives behind people's behavior. These interpretative skills, how- 
ever, cannot function unless the child has developed word perception 
skills. In order to comprehend and interpret the printed message the 
child must have first learned to perceive the printed symbol accurately. 
Visual scrutiny. Variable 48, is the prerequisite for any interpretation 
and understanding. The child must be able to differentiate between 
words that look alike and yet are different; for instance, hand-hard; 
word-would. He must be able to see similarities and differences in 
form and Gestalt of letters and words; only theri will he be able to 
differentiate their meaning. 

Unless the child can accurately scrutinize the printed word he will also 
have difficulties associating each printed word with its particular sound 
and meaning. In reading, correct phonetic analysis. Variable 49, de- 
pends first of all on correct visual perception and analysis; but then the 
sound of printed words, pronunciation, and phonetic analysis may help 
the child in cases where his visual memory defaulted him or when he 
encounters an unknown word which represents a spoken word that is 
familiar to him. We also know that people differ in their learning styles. 
Some learn predominantly through visual, other through auditory path- 
vays of perception. Thus, apart from deriving pronunciation from it, 
phonetic analysis becomes especially important for an auditory learning 
type, an idea which has never been mentioned by Monroe. 

There is another kind of perception and analysis which is essential to 
meaning and understanding, and that is structural analysis, Variable 50. 
Monrce says: "Structural analysis is essentially a visual process that 
Involves the scrutiny of words for root, ending, prefix or suffix." Struc- 
tural analysis is a highly complex process as is suggested in part by 
*j^*»-er statement by Monroe: "Basic to this ability to scrutinize a given 
mjI/^"^orm is a sensitivity for the sound, meaning and usage of inflect- 
lI^^o erived and compounded forms in total language [Manual]." 
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Phonetic and structural analysis arc of great help when the child 
encounters unknown words. Much of the success, enjoyment, and 
challenge in reading can come from an enjoyment and skill in phonetic 
and especially structural analysis. 

We cannot close this section without mentioning the extremely low 
factor loading of Variable 44, "sentence meaning." It is the first subtest 
in Monroe's New Basic Reading Test and represf?nts according to Mon- 
roe another interpretative skill. We do not know why this variable, so 
essential in reading, came out with an insignificant loading. Our data 
do not allow a satisfactory answer. 

Summary 

Factor C is our reading readiness factor. It deals with three (four) 
abilities of the child that are most needed for interpretation and under* 
standing of reading material and it also includes the three word per« 
ception skills that are prerequisite for meaning and understanding in 
the reading and listening process. 

FACTOR D: Body of Knowledge 

Factor D represents another aspect of readiness which is the product 
of past experience and learning. It is the child's accumulation and or* 
ganization of knowledge. It represents the "cognitive structure" with 
which fhe child begins his school experience and which grows with 
further experience through the constant process of "subsumption" 
(Ausubel, 1965). 

The 14 test items whose intercorrelations brought them together as a 
factor are given below. As one can readily see, this is a "Sangren 
Factor;" that is, the Sangren Information Test supported by related 
dimensions gives this factor its "Gepraege." In other words, it gives it 
definition and its specific character. 







Factor 


No. 


Variable 


Loading 


4 


Sangren — nature study 


.69 


7 


Sangren — social information 


.69 


8 


Sangren — household knowledge 


.67 


9 


Sangren — language and literature 


.55 


53 


Stanford-Binet IQ 


.46 


42 


Monroe — language 


.44 


52 


Stanford-Binet — mental age 


.43 


5 


Sangren — number comprehension 


.41 


33 


Brenner — number recognition 


.38 


19 


Metropolitan — word meaning 


.38 


39 


Monroe — auditory perception 


.38 


21 


Metropolitan — information 


.37 


38 


Monroe — visual perception 


.36 


6 


Sangren — vocabulary 


.36 




^adltionally, children go to school to learn, to acquire knowledq^i 
-skills and thus develop their intellect. From the point of vIpw of 
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the cognitive learning theorist, this development (learning) comes 
about through the assimilation of new information, knowledge, and 
skills into the existing "cognitive structure/' the organized backlog of 
already acquired knowledge, concepts, and skills. In the words of 
Druner (1968): 

Growth depends upon internalizing ovents into a "storiige sys- 
tem" that corresponds to the environment. It is this system that 
makes possible the child's increasing ability to go beyond the in- 
formation encountered on a single occasion. He does ?his by 
making predictions and extrapolations f^'om his stored model of 
the world [p. 5]. 

Inspection of the 14 highest loaded component items of Factor D 
shows that they are either subtests of information indicating the amount 
and diversity of knowledge and concepts acquired by the child — his 
information about nature, social informa*'on, household knowledge, 
language and literature, general vocabula»y. his understanding of the 
meaning of words; or, they give evidence of the child's mastery of the 
most important instruments needed for the acquisition of this knowl- 
edge and thus the mastery of the world around him — auditory per- 
ception skills, visual perception, number comprehension, intelligence, 
and the ability to abstract and to generalize. 

The accumulation of such a large and diversified body of knowledge 
and the availability of such powerful instruments with which informa- 
tion is pursued, processed, and organized do, indeed, in their combi- 
nation represent readiness as a state of being and as potentiality for 
future successful learning in school. 

A close relative to Factor D, if not a family member, is Factor G 
which we will therefore discuss next, to be followed by Factors F and 
E which represent biophysical and biochemical aspects of readiness. 

FACTOR G: Perceptual Differentiation 



Perceptual differentiation is suggested as a label for this aspect of 
school readiness. The following tabulation shows the nine variables 



with significant loadings. 








Factor 


No. 


Variable 


Loading 


12 


P-C — Aesthetic Differences 


.44 


14 


P-C — Size Discrimination 


.44 


32 


Brenner — Number Producing 


.43 


15 


P-C — Picture Parts 


.42 


21 


Metropolitan — Information 


.40 


28 


Brenner - 10 Dot Gestalt 


.36 


49 


Monroe — Phonetic Analysis 


.34 


41 


Monroe — Articulation 


.30 


44 


Monroe — Sentence Meaning 


.30 



Q essence, content and meaning of this factor are intimately related 
• I(^"'«'t has been said in the discussion of Factors A, C, and D. We deal 
wifismm again with perceptual^conceptual skills and the child's knowledge, 



with his abilities to dnalyze and synthesize, his ability to perceive size 
and form in space, to differentiate among visual and auditory elements, 
to associate objects, and to find meaning in what he perceives. All these 
are faculties upon which much of the child's success in kindergarten and 
first grade depends, particularly in reading, spelling, and in working 
with numbers. 

None of the component variables in Factor G has a loading suffi- 
ciently high to be clearly definitive of factor meaning by itself; how* 
ever, all of the items with loadings of .30 and above are congruent 
with and contribute to the idea of perceptual-conceptual differentiation. 
The fact that these variables have been sifted out again, apart from 
their role in Factors A, C, and D, gives added emphasis to the impor- 
tance of perceptual-cognitive skills and the role of Gestalt in preschool 
learning and readiness. 



FACTOR F: Physical Development Status^ 

This factor clearly represents physical developmental status in chlU 
dren. We have five variables to support this contention: 



Factor 

No. Variable Loading 

60 Developmental Level (Wetzel) .88 

57 Weight .85 

56 Height .74 

55 Skeletal Age .61 

59 Number of Permanent Teeth .33 



It is a belief of old standing that the child's physical status is impor- 
tant in readiness to enter school and to meet the demands of school. The 
common man, especially in farming areas, paid this factor always his 
particular attention. To be big, strong, and physically well developed 
was often times taken as the sole criterion of readiness, thus giving 
physique an undue weight over the importance of other factors in 
readiness. The medical profession, of course, including the pediatrician, 
the school physician, the endocrinologist, the ophthalmologist, the 
orthodontist, is primarily concerned with the child's physical develop, 
mental status, and psychologists would be well advised to heed psycho- 
somatic relatedness of structure and function. Factor F may serve as a 
reminder of this need. 

The above five variables are indexes of physical growth status. "De- 
velopmental level" is a measure of physique which is determined by 
plotting height against weight on the Wetzel Grid (Wetzel, 1941). 
Skeletal age as assessed from x-ray plates of the hand and wrist bones 
is by many people considered to be the most reliable single index of 
general physical maturation, but it should be used only in conjunction 
with chronological age as should also "developmental level." The 



^special thanks are due to Dr. .Vf»Hinger for his flSS'StcincG m tho prePflrafion of sections Factor 
c Factor F. For <i more d •'titl"d .^nd sppciHc rHidlysis of our f?ndocrinologicfll material wo 

O 'o his afticle. ' LorroLitions b^twcM tf^docrino and Physiol M'?,uures of Maturity during 
"th" in Pyl?», Waterhoosc, dnd G'pulich (1970). This same Standard of Reference book brings 
)r. J. A. Johnston's and Dr Gordon Manson's views on developincnt and readiness research 
d pediatrician's point of view. 
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Importance of ihi» dnvolopmontal itatui factor as an aipect of school 
rcjadine^j inhorei in Iti relation to health, A child who ii not up to par 
in developmental itatui ii not likely to be a healthy child, and without 
good physical health he ii likely to fall ihort in meeting the dernandi of 
school. Concerning thij relationship between growth status and health, 
Wetzel (1941) says: 

"Ffo n th^ r I.opc.iI po-nf v»cw tt n ,i«(rtMit.c thrtf a <I>.IH who »o qrow 

properly •» nof hcsllhly ,ind thrtt juch a chiUl lUcordincjly »houUl brcorDo %v;bjoc» 
to mccJi'-.il m.in.iM.ifiOfi , . The mA\n objcdivn of all orq.in»/cd f>c'ohh work ii to 
ftK'litiltc (jrowrh tind dovdoprncnt wholhor lh>% t\ <ppfifica"y it.ncd cf not. There 
IS in Ciith of ifipio rndcivors An unfiii»»aK.ible nnphcifion »h,i» dovi'itioni in growth 
and dovdopniont .ue connected Wtth chcinges in health, and fhJt thry constitute 
inifu»l s gns of an othcrwuc unsuspected disease Ip I ICO]." 

Wetzel points out that "development level" along with chronologi al 
age in the child can approximately be regarded as an indicator of 
growth status and of "physical fitness." Physical fitness mos* su ely 
plays an important role in readiness for school entrance and successful 
learning in school. Large differences in developmental le - els — devia- 
tions from proper channels on the Wetzel Grid — m^y leyitimately be 
regarded as representing differences if not problems in physical fitness, 
for instance the obese or the overly thin, undernourished ch d. 

Apart from its significance from the standpoint o' physical fitness, 
this factor of physical status may also be a factor of aJvantage from a 
psychosocial point of view. A child large of structure and with the 
attributes of good health and physique is likely to b » reacted to by 
adults and his peers ali<e in ways which will give him personal status 
in the classroom. This would constitute an Immediate advantage In 
relating and adjusting 'o the new school situation and in functioning 
in it adequately. 

It is interesting, though somewhat to be expected, that the number 
of permanent teeth erupted became a variable in this factor of physical 
status. Some students of anatomy consider teeth as part of the cutan- 
eous system; others are of the opinion that they can be properly con- 
sidered part of the skeletal system. Thus teething would be also an ex- 
pression of skeletal maturation. As the senior author of this study ob- 
served in his professional contacts with the Waldorf Schools years ago, 
the eruption of permanent teeth — mostly around the age of six — was 
used as a basic criterion for total school readiness. This notion is part of 
their particular theosophical beliefs. It is thinking in terms of psycho- 
somatics, of the interrelatedness of body and mind. 

Three other variables in Factor F deserve our attention. They are 
related to the endoctrine system and thus to the biochemistry of the 
body. The three items listed below have loadings which, though rela- 
tively low compared with other factor loadings, are of sufficient magni- 
tude to be included in this discussion along with the five aforemen- 
tioned physical variables. 



Factor 



No. 



Variable 



Loading 




68 



1 7'Hydroxycorticosteroids 
1 7-Ketosteroids 
Creatinine 



.42 
.38 
.32 
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Thfl 1 7-hydrOKycorljco»tefoid* «nd the ! 7-keloilero(di ire metibo* 
litei of secreted adrenal hormonei. Theno hormo'^ei are major factors 
controlling anaboliim and cataboltsm; accordingly, they are significant 
in growth and development of body mass. Creatinine is an index of 
l»an body mass, that \s. fat free tissues. It may be expected to correlate 
with the adrenal steroids which significantly aflFcct physical growth and 
development and probably also mental development in the process of 
maturation. 

Other endocrine factors could well have been included in our study. 
Thyroid and pituitary secretions merii attention. However, adrenocorti- 
cal functions undergo qualitative modifications during preschool and 
school years, whert?as the other endocrine functions are stable and 
relatively unchanging in this ago group. !n the older child the gonado* 
tropic s'^cretion and resulting gonadal function assume importance. For 
our resesarch population the changing adrenal secretion is considered 
to be the most likeiy significant variable. Herein lies a justification for 
the inclusion of these steroid analyses in our study. 

Summary 

Surveying all of the eight variables which characterize our growth 
status factor, we find it constituted by five bioohysical determinants and 
three biochemical determinants. Although the loadings of the latter are 
lower than those of the first group, they are significant. Their signlfi* 
cance is further demonstrated in their loadings in Factor E which we 
designate as our biochemical factor. We are giving fhem a second look 
in the following discussion of Factor E. 

FACTOR E: Biochemical Maturity Factor 

The factors of functico^l readiness so fcir discussed refer mostly *o 
the beginnings and c>.irly periods of school adjustment and learning. 
Factor E relates to processes of developr^)ent and function which are 
associated with and are aspects of the pervasive complex of physical, 
physiological, and psychr ogical changes which characterize child de- 
velopment and. in the case of the gonadotropins, the puberal period. 
The items which constitute the core of this factor are biochemical in 
nature. They represent some of the changes in physiological functioning 
which promote body growth and maturation and thus prepare the indi- 
vidutil for higher level personal functioning physically and cognitively. 
The highly loaded factor variables are: 







Factor 


No. 


Variable 


Loading 


65 


Skelelal age at time of hormonf study 


,87 


67 


1 7-Kctosteroids 


.64 


66 


Gonadotropins 


.62 


69 


Creatinine 


.60 


9 


Sangrcn lAnguagc Subtest 


.43 



r-Q i^lho time urine specimens were taken, the children's skeletal matur* 
Ll\lv> status was assessed. As stated cdrUer, skeletal maturity level, as a 
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tingle meaiure, ii perhapi the beit indicator of the developmental 
itatui of the organi%m as a whole. Thero ii an eipecially cloie relation* 
ihip between ikeletal maturation and the development of the repro* 
ductive lyitem. Note the very high loading of ikeletal age, .87 in thli 
factor. So intimate ii the cor eipondence between the maturational 
changes in the reproductive and in the ikeletal lyitemi that it i» poi- 
itblc to pi edict when the menarche will occur from the atseiiment of 
a radiogram of the hand and wriit during the prepuberal period 
[Greulich & Pyle, 1959], " Thui, the de'^ree of developrr^ent of the 
ikeletal lyitem in iti tie>up with texual developrnfrnt becomei a reliable 
indicator of the level of general body development which would in- 
cludo the brain and the nervoui lyitem. 

Since metaboliim generally ii controlled by the endocrine glandular 
lyitem, hormone leveli correlate with growth, development, and the 
functional itate of the body. Puberal lexual changei and the aiiociated 
ipurt of growth are let in motion by release of pituitary gonadotropic 
hormonei which itimulate lecretion of eitrogeni and androgeni from 
the gonadi, )n the prepuberal yean, the anabolic iteroidi are contrib- 
uted by the adrenal cortex which ii under the control of pituitary 
adrenoco'^ticotropin. Throughout childhood, adrenal androgeni are le- 
creted in gradually incrcai'ng quantity. At puberty, teiticular androgen 
greatly augmenti thii lecretion and producei the male lecondary lex 
characteriitici. It ii liki»ly that in females the adrenal androgeni rather 
than gcnadal lecretion produce the adoleicent growth ipurt, while 
eitrogeni account for characteri'Jici. 

All androgeni are excreted ai 1 7'ketoiteroidi. Thui, growth and 
maturational efTecti of the anabolic hormonei can be eitimated from 
the 1 7-ketoiteroid aiiay Thii determinant hai a loading of .64 in 
Factor E. The gonadotropic hormone factor which augmenti anabolic 
hormone lecretion and iparkt the phyiical changei of pube''ty ii loaded 
.62. Creatinine, a by-product of creatine metaboliim in muicle tiiiuei, 
is an indicator of total lean body man which obviouily dependi on 
phyiical growth, proceeding under the controlling influence of the 
hormonei. Creatinine ii loaded .60. 

During the period of puberal changei orqaniimic development gen- 
erally ii rapid and pervaiive. Piychological correlatei of the itructural 
changei have alio been noted. According to Piaget (Inhelder, 1958), 
for example, it ii approximately the age of 1 1 yean, the time of the 
oniet of puberty, which marki the beginning of the "formal operationi" 
in the chiid'i cognitive development. It ii during period that he can 
begin to think in purely abitract term^, conceptualize, and reason logi- 
cally. The intellectual skills involved in inductive and deductive reason- 
ing and in handling the calculus of proportions become available to 
him. In general, the child at this time becomes able to function men- 
tally in terms of lymbolic repreientationi and abitractioni at levels 
previouily impoiiible to him. 

Q^'iui the meaiured leveli and changei in the biochemical products of 
pn l/^iboliim (Variablei 65, 66, 67, and 69) ilgnal changei in patterni of 
^^^^ iological functioning and In rate of organiimic maturation. In view 
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of the observed changes In levels of cognitive functioning which are 
presumed to accompany the stepped-up biological maturation of the 
puberal period, this factor may tentatively be regarded as representing 
the structure and the processes which make the child ready for higher 
levels of academic learning than he is capable of as a prepuberal child. 

The loadings of .43 for the Sangrcn language subtest and lesser 
loadings in other tests of mental functioning that were fed into Factor 
E reflect to some degree the assumed relationship between structure 
and function. 

DISCUSSION 

The Changed Readiness Concept 

The burning questions have always been: How does a child arrive at 
readiness? Can readiness be produced? Or is readiness the result of 
maturational factors which by definition must follow their own intrinsic 
laws of growth and cannot be speeded up? 

Scientifically the concept of readiness is intimately related to the old 
nature-nurture issue. The thinking on readiness will depend on the 
stand which one takes in this controversy. The final practical question 
that arises here for parents and teachers is whether or not intervention 
is possible, and if it is possible, whether or not it is desirable. 

Around 1950 and in the early '50's when our research project was 
started, the position generally taken was that school readiness is a 
matter of maturation. Readiness cannot be produced. The development 
of readiness follows an organismic law of growth which you cannot 
repeal, get around, overlook, or cheat on. Lack of recognition of this 
law means that the youngster is doomed to fail. Children inherit their 
rate of growth. The speed at which they may mature is bred into them. 
"The way you treat a child may lower his capabilities; you can make 
him function on only three of his four cylinders or on seven of his 
eight, but you cannot build an extra cylinder into him," said James L. 
Hymes, Jr. (1955) whose words became the education bible for nursery 
school-kindergarten teachers as much as Dr. Spock's advice about infant 
care and child-rearing became the bible for young parents. No effort 
must be made to intervene. "The time will come when a child is ready." 
"When you high-pressure a child . . . you hurt the child."' Growth is the 
boss. Time is its worker\You have to be patient. You ha/e to wait until 
the child is ready. We canlbe sure that his inner wheels are turning even 
if we don't see them: his ii^tellectual wheels, social, emotional, memory, 
reasoning, and attention span wheels. We must hold our horses. We 
must have faith in this law of maturation. "Remember," says Hymes, 
"growth builds readiness . . . you don't [p. 88]." 

Times have changed. The Zeitgeist has changed and with it the 
readiness concept has changed (Brenner, 1966, 1967). In the sixties it 
is believed that readiness can be produced. Present-day thinking takes 
O lain ideas which began to take shape in the 1930's when the Iowa 
\IC Welfare Research Station published its findings about the 
l^^igfnce of various environmental settings on the child (Wellman, 
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1934, 1937; Wellman & Coffoy, 1936; Skeels et al., 1937; Skodak, 
1939). The contentions of these various researchers were far from 
universally accepted. Out of the nature-nurture controversy which fol- 
lowed (Goodenough, 1940) emerged two lines of thought: one con- 
tinued to emphasize the effect of environment on child development, 
and another emphasized maturation. The latter movement became by 
far the more dominant and in educational-psychological practice the 
prevailing movement stressing the idea that school readiness is a matter 
of maturation with which one should not "tamper" (Hymes, 1955, 
19.S8; Jersild, 1946). 

For some years now there has developed on upsurge of new interest 
in the facts of stimulation appropriate to the child's age, particularly 
research in sensory and cultural deprivation and in cognition and 
perception of children in very early years. New research into the struc- 
ture of the intellect, into stages of human development and learning, 
has further contributed to the new enthusiasm about the possibilities 
of environmental stimulation, be it through general enrichment or spe- 
cific stimulation and tutoring of the child. 

This research was bound to leod to a "new"concept of readiness, to 
a rather extreme environmentalist point of view. The tendency now is 
to neglect the maturationat factor in readiness. It is now argued that 
children can learn earlier, faster, and more than we used to think. 
Readiness is not a matter of maturation, time, and patient waiting 
(Tyler, no date). It can and must be produced. This is the duty of the 
parent, the teacher, the school administration, the community, the na- 
tion. The pressure is on. If a child is not ready for school, it is rarely, if 
ever, the "fault" of the child, but rather of the parent, the teacher, and 
all those who are responsible for the child's early development of his 
potential and skills (Deutsch, 1963, 1964; Gordon, 1946). 

The senior author's conceptual model of school readiness provides 
for both points of view and allows for a proper balance between an 
exclusive biological-maturational and an exclusive environmentalist 
position. The research reported in this study indicates that certain 
facets of readiness for school are largely "biological" in nature, and 
these presumably follow a biological time table. On the other hand, 
certain other aspects of general readiness are more clearly products of 
earlier learning from experience. There is no aspect of readiness, 
though, which would not be the result of the interaction of an indi- 
vidual's hereditary potential with environmental forces. 

We want to address ourselves, therefore, to the need for a balanced 
view of the role of the genetic makeup of a child and the ensuing 
maturational factors on the one hand, and the need for environmental 
stimulation and earlier life experiences on the other hand. Neglect of 
or overemphasis on either the "nature" or "nurture" part of readiness 
is unrealistic and must lead to false hopes on the part of adults and to 
less than optimal readiness in the individual child. A "wait and be 
Q it" maturational attitude tends to underestimate a child's potential 
D ir^iapacities for early learning. It does not utilize enough new dis- 
mj ^ mi ies in research and the possibilities which lie in environmental 
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stimulation for inducing readiness. The belief that readiness can and 
must be produced, almost under any circumstance, through environ- 
mental stimulation overlooks the fact that low genetic potential sets 
limits to the effectiveness of environmental manipulation. It also tends 
to ignore differential maturational forces at work in various individuals, 
thus perhaps pushing a child too hard and demanding too much at an 
inappropriate time, which in the long run may create more unreadiness 
readiness. More points of discussion and critical evaluation can 




in "Readiness for School and Today's Pressures" (Brenner, 
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Sex Differences 

In 1965, llg and Ames published their book on "School Readiness." 
They report that . . . "regardless of test used and regardless of age of 
subjects, for nearly every test at every age, it is the scores of girls which 
are superior and which show gre/iter maturity of response [35, p. 
364]." 

Much of the research literature and most textbooks in child develop- 
ment and learning favor girls over boys. It has become a stereotype 
repeated over and over again that girls mature earlier and are clearly 
ahead of boys in readiness and achievements of all sorts before school, 
at entrance to school, and in subsequent years. Teachers in general 
believe if and many researchers tell them that this is so. Such thinking 
has led to the suggestion that girls should enter school a year or at 
least half a year earlier than boys because ot their advanced maturity 
and accomplishments, or boys should enter later. Our factor analysis 
does not bear out these claims and conclusions. Our Variable 1 is the 
sex variable. Table 3 shows that in none of the seven Factors has the 
sex variable a high or even moderate loading. The highest is one of .29 
in Factor A which is lower than any other coefficient used in our study. 
In preparing the data for computer card punching, sex was coded 1 for 
boys and 2 for girls. The positive. factor loading .29 thus reflcrts a slight 
overall superiority of lirls in "cognitive readiness." 

If we move away from this global result to a breakdown of sex 
differences in mean scores on the various subtests among the 69 vari- 
ables, we fmd: 

At Kindergarten Level 

No bigniTicant difference in all six subtests of the Sangren Information Test. 

No significant difference in ail six subtests of the Metropolitan Readiness Test. 

No Significant difference in five subtests: 1. 2, 3, 6, 7, of the Pintner-Cunningham 
Test. 

No significant difference in number producing and number recognition on the Brenner 
Gesralt Test, first administration. 

No significant difference in number producing, number recognition, and sentence 
copying on the Brenner Gestalt Test, second administration. 

At First Grade Level 

No significant difference in four subtests: 1, 2, 4, 5, of the Monroe Reading Apti- 
tude Test. 

No signicant difference in six subtests: 1, 3, 4, 5, 6, 7, of the Monroe New Basic 
Reading Test. 



To sum up; 32 variables show no significant sex differences; 22 at kindergarten level 
and 10 at first grade level. 



Analysis of other variables reveals a consistent trend of superiority 
^ J girls over boys. The variables and their levels of significance of 
JC^ifferences favoring the girls are: 
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Level of 


ible No« 


Variable Name 


Significance 






(Devalue) 




At KinderQarten Level 




14 


Plntner-Cu n n Ing ham — Discrimination of Size 


.01 


15 


PintneT'Cu n ningham — Picture Parts 


.02 


28 


Brenner — 10 Dot Gestalt, 1 st administration 


.05 


34 


Brenner — 10 Dot Gestalt, 2nd administration 


.05 


29 


Brenner — Draw a Man, 1st administration 


.01 


35 


Brenner — Draw a Man, 2nd administration 


.001 


30 


Brenner — Sentence Copying 


.05 


62 


Teacher Judgment — Achievement 


.001 


63 


Teacher Judgment — Ability 


.01 


64 


Teacher Judgment — Maturity 


.01 




At First Grade Level 




40 


Monroe Reading Apt. — Motor perception 


.01 


45 


Monroe New Basic Reading — Sensory imagery .05 



All in all: 12 variables, namely nine subtests and three teacher 
judgments of achievement, ability, and maturity show statistically sig- 
nificant differences in favor of the girls. Seven of the nine subtests 
favoring girls over boys were kindergarten level achievements, while 
only two refer to first grade achievement. 

Evaluating now the total result of our analysis of sex differences: 32 
variables showing no significant difference versus 12 variables showing 
significant differences, we come to the conclusion that in our research 
population there is indeed a consistent trend of superiority of girls 
over boys in about of the specified measured abilities and per- 
formances; there was also a statistically insignificant difference in mean 
Stanford-Binet IQ of 3 points (1 1 7.42 for girls, 1 1 4.56 for boys) in favor 
of the girls. But in % of the specified measured abilities and perform- 
ances there was no significant sex difference. 

Our data then do not confirm the generalized findings about the 
scholastic superiority of girls as pointed out so often, in particular by 
F. R. Pauley (1951) who studied sex differences in the Tulsa schools way 
back in the thirties and forties, and by llg and Ames In the 1965 Gesell 
Institute studies of school readiness. It is of interest to note that the 
above quoted findings from llg and Ames are hard to reconcile with 
their many differing findings in their own tables and specifically with 
their own observations in a most important area of readiness and 
learning, namely number readiness. They found that "the manual 
execution of numbers is better in girls, but the concept of numbers 
... is higher in boys [p. 59]." We believe that the latter accomplish- 
ment is by far the more relevant one. If true, it would speak clearly 
for greater cognitive maturity of boys rather than girls in the field of 
number work and thus contradict the authors' claim for greater over- 
all maturity response in girls. 

^ general!/ agreed that girls are usually advanced in the matura- 
rni/^f skeletal-muscular system and therefore in various kinds of 
E^.£Slr^l! "^''^^^^ visual skills. It Is also generally agreed that more 



35 



girls learn earlier to read than boys. That boys may do better in number 
work has not found enough attention. It is cf crucial importance in the 
study of sex differences to move away from large statistical averages 
and similarities and to specify sex differences with regard to specific 
task performances as we have done It in this section. This enables us 
to be particular about tasks in which boys are superior and about other 
tasks in which girls are superior. Both Pauley and the Gesell Institute 
report such specific research findings, yet It seems to us that they did 
not avoid the danger of falsifying the correct specific findings through 
the very process of broad and thus faulty generalizations. But we have 
to go still further in specifications. 

Differences in responsiveness and action patterns between boys and 
girls may vary with regard to age, interest, initiation, involvement, mo- 
tivation, social class, cultural dispositions, sex appropriateness of tasks, 
and styles of caiegorization (Bruner, 1966). There seem to be sex diffier- 
ences with regard to anxiety. Teaching methods can make a difference: 
Is the method one of problem solving and risk taking? Then boys may 
do better than girls who seem to achieve belter where traditional 
learing^-obeying-conforming attitudes are required. There seem to be 
sex differences in teacher-planned activities vs. leacher-pupil-planned 
activities and even within these two approaches there may be differ- 
ences if it comes to various subjects, meanings, skills, and drills (Shab, 
1967). Permissiveness or authoritarian teaching styles can make a differ- 
ence. Then there is the problem of identification, of "masculinity" or 
"femininity" in the classroom. Boys find it often difficult to identify 
with the female teachers who so greatly outnumber the male teachers; 
there may be outright resentment or rejection with subsequent lack of 
contact and performance, if not discipline problems — dynamic inter- 
action patterns which lend to produce lower ratings by the teacher and 
thus mask actual abilities in boys. 

On the basis of the findings of our factor analysis and considerations 
like these we would not be able to support the idea that girls should 
begin school a year or half a year earlier than boys. There is too much 
variance in sex differences, explored, and not yet sufficiently explored, 
to warrant the global assumptions underlying such a recommendation. 
Refering to Oelzel's bibliography on sex differences, Sigel (1963) re- 
ports that "findings of approximately one hundred ninely-six studies 
show that boys and girls differ consistently from each other in relatively 
few areas." 

Much morp, and more refined, psychological as well as statistical 
research is needed to settle the problem of sex difference in readiness 
and learning. 



The Role of Chronological Age 

We know from observation and research that five- or slx*year-old 
children may show a range of 3 to 5 years In mental age; that Is, some 

Q r six-year-old children may have a mental age of 4 or only 3; 
pi? ir^may have a mental age of 7 or 8. We have found the same range 
Liaia i J i ^wyj Brences in skeletal age among our five- or six-year-olds. Seen 
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from this point of view, chronological age is not a good indicator of 
school readiness. Yet our factor analysis has turned out chronological 
age as one ot the 7 Factors in readiness. Is there then a rationale for 
defending chronological age as a factor in readiness? Yes, there is. 

The importance of chronological age as a basic factor contributing to 
readiness must be emphasized because psychological literature with its 
constant emphasis on individual differences and different rates of 
growth and development traditionally tends to devalue chronological 
age. In fact, psychological academia has been fighting chronological 
age as the universal indicator of developmental status for years, feeling 
quite superior to the "laymanish" administrative practice of admitting 
children to school on the basis of chronologicial age. There can be no 
doubt, though, that this practice has developed not only as an admin- 
istrative convenience but because it is based on common observation 
and experience on a very large scale which tells us that by and large 
the five-year-old is ready for kindergarten and the six-year-old is ready 
for first grade in the United States as well as in other parts of the world. 
These biological-psychological generalities do not only exist as realities 
which we have to face, but they have been given scientific value In the 
construction of intelligence tests where individual differences are mea- 
sured against the general intellectual levels of expected performance 
in the testing of two-year-olds, three-year-olds, four-year-olds, and all 
the way up to adult levels. Well-known achievement tests also assign 
scientific and practical value to chronological age; for instance, the 
Stanford Achievement Tests developed by Kelley, Ruch, and Terman, 
These tests use "Age and Grade Norms" and "Age Equivalents/' they 
associate low chronological age with a given grade placement, etc. 
These facts have been tacitly overlooked in discussions of the impor- 
tance of chronological age in readiness for school. 

Our factor analysis suggests now very strongly that psychological 
academia better re-assess their position regarding chronological age. 
The emphasis on individual differences and mdiwiciua} rates of growth, 
development, and learning was necessary and meritorious in the face 
of the complete disregard of these differences at the time of the exclu- 
sive reign of chronological age as criterion for school readiness, school 
entrance, and promotion. Insofar as this emphasis on individual differ- 
ences in turn has led to an almost complete disregard of the iYnportance 
of chronological age, it has become a one-sided emphasis, although it 
was an important new insight Into individual development and learn- 
ing. Our factor analysis tells us now that the time has come to restore 
the balance on a higher level of thought with implications for subse- 
quent practice. The two positions are not mutually exclusive. Chrono- 
logical age is definitely important and meaningful for growth, develop- 
ment, preschool learning, and readiness. The older the child Is, general- 
ly, the more he has grown In structure and function, has accumulated 
life experiences, knowledge, concepts, and understanding of the world^ 
around him. Common observation, i search, and our ^actor analysis 
Q B it. It be herewith re-emphaslzea. Equally, recognition of Indlvi- 




differences in personality, ability, and experience at the same 
lological age, and the recognition of differences In rates of growth. 
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development; learning, and readiness must be maintained. Their Im- 
portance is not devalued by our factor analysis. Conslderatiion of both, 
a higher synthesis, is necessary from a scientific as well as a practical 
viewpoint. 

The Importance of Knowledge 

The emphasis in Factor D on the importance of knowledge In readi- 
ness prompts us to take issue with a widespread tendency in educa- 
tional circles to de-emphasize the value of knowledge. Such an attitude 
must be examined carefully before it can be accepted or rejected. We 
agree with it when it means that there is no value in "deadwood 
knowledge" or in "inert" knowledge, as Alfred North Whitehead 
speaks of it. Much of the learning in school is of this sort. For instance, 
learning historical dates or any other facts just to be able to pass a 
"test" of knowledge; or cramming knowledge into the mind to pass an 
exam after which the students want to forget what they have learned 
as fast as possible. This is a waste of time and energy in the light of 
knowledge which is educative. We must disagree, however, with an 
attitude which says: It is not important for a child to know facts; it is 
much more important to know where to get information, for instance, 
from an encyclopedia or from a library." This attitude overlooks the 
importance of knowledge that is alive, that is ever present and avail- 
able when needed, and upon which future experiences will have to 
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build. There wiil be many occasions in lite where we cannot say, "Waif 
a minute, I have to get an encyclopedia; I have to go first to the library 
to find out." Or, the anJi-knowledge man will say: "The child does not 
have to know facts. The important thing is that he can think. We must 
develop his thinking." True enough. The development of a child's 
thinking ability is one of the major tasks of education and of growing 
up, but thinking does not occur in a vacuum. Thinking requires sub*- 
stances to think about and with; it requires knowledge of facts, com- 
parisons with other facts, ideas, other concepts. It requires skill and 
schooled memory for stored knowledge. Or, there is the modern argu- 
ment that times change so fast that what we know today is worthless 
tomorrow. Here again, the knowledge of tomorrow grows out of the 
knowledge of today. If what was taken as a fact today will be disproven 
tomorrow, replaced by a new "fact," it is still true that the new knowl- 
edge and thinking is based on the present one. New ideas and creativ- 
itiy have their best chance fo be born out of a rich body of knowledge 
and flexible, imaginative thought that has been constantly disciplined 
in examining facts, events, contradictions, deviations from engraved 
traces of knowledge, and so forth. 

Thus, the anti-knowledge attitude is wrong in underestimating the 
power of knowledge. "Knowledge is one chief aim of intellectual edu- 
cation," says Whitehead (1958, p. 41); "the ordered acquirement of 
knowledge is the natural food for a developing intelligence." We can 
reformulate this idea and say: Intelligenre, in order to develop, requires 
ordered knowledge as its natural food. 



If we are willing to accept this as a general truth, it becomes specifi- 
cally important for children entering school. The more knowledge the 
child brings to school, the more he will have "apperceptive masses" to 
help him understand and integrate new knowledge in school. The 
more knowledge he brings to school the more concepts he will have 
available for understanding oral and written language. The more knowl- 
edge and concepts he has the more he will sharpen his perceptions in 
transactions with his environment. If we know more, we see more and 
hear more. We have better all-around antennas for new intake, for new 
assimilations of the old and the new. These are the ways a child grows 
intellectually, expands his horizon, and deepens his understanding. The 
greater his body of knowledge of concepts and perceptual skills, all 
intimately related, the more successful a child will be in his beginning 
and subsequent school years. The less knowledge, fewer concepts and 
perceptual skills he has, the less is he ready for school and subsequent 
learning. 

These are no longer hypotheses or constructs. Their validity and their 
contribution to readiness in children has been clearly evidenced and 
re-affirmed in our earlier reports (Brenner & Morse, 1965; Hofmann & 
Brenner, 1960, 1961). In all these studies, which included a pilot group 
and 5 research groups tested both in kindergarten and first grade, to 
Q }ss the role of knowledge and information in readiness and achieve- 
• l/^it prior to kindergarten, in kindergarten, and in first grade, the 
^j^gren Information Test yielded consistently the best diagnostic and 
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predictive result, statisticaMy significant above the 1% level. Teacher 
judgment and other test results were the validdting criteria. 

It is Factor D with its high loadings in the Sangren subtests which 
forcefully points to the role in readiness of knowledge, percepts 
and concepts, and the accompanying skills of analysis and synthesis, of 
abstraction and generalization ability. 

And what about so-called "enrichment programs/' Head Start, pre- 
school programs? Are they not intended to give the child more back- 
ground experiences in educationally needed knowledge, to develop 
perceptual and conceptual skills, to offer more opportunities for grow- 
ing a vocabulary and developing cognitive thinking? And are these 
not achievements which an environment poor in nurture did not pro- 
duce or allow to develop? 

Once the child is in school It is the task of the school to keep knowl- 
edge alive, to prevent it from becoming inert knowledge, to use it, to 
clarify it, to channel it into new directions, to build on it. The body of 
knowledge, the life experiences which the child brings to school upon 
entering, and his perceptual-conceptual skills are the stock-in-trade for 
the teacher's work with the child. The more the child shows readiness 
in these respects, the more the teacher can help the child to grow 
further in readiness and personality development. 

An anti-knowledge attitude is undefendable when applied to readi- 
ness for learning and growth of personality. 



Accomplishments and Limitations of our Factor Analysis 

Generally speaking, factor analysis is a mathematical-statistical pro- 
cedure for organizing and categorizing in terms of their interrelation- 
ship a set of measured or otherwise observed behaviors, events, con- 
ditions, or attributes. It can therefore not "reveal" anything that is not 
inherent in the relationship which exists among the variables as mea- 
sured or quantified. Thus, one limitation of our factor analysis lies in the 
selection of the measurable, indeed of the 69 measured, variables. A 
selection of other variables or a still larger number might have changed 
the outcome, although we do not think it would have changed It sig- 
nificantly. 69 variables derived from and related to 1 1 8 children fur- 
nish a respectable matrix of intercorrelations and thus provide a solid 
foundation for a factor analysis. Herein lies its strength and what is 
accomplished for us. A second limitation stems from the fact that in 
readiness there are many intangibles which escape direct measurement, 
but enter into behavior and performance. They can only be implied 
from the quality of performance or must be otherwise observed. 

We shall first summarize the accomplishments of our factor analysis 
and then speak about its limitations in assessing total readiness. 

1. Our factor analysis has confirmed earlier findings and new 
Pjy^.)Otheses. 

g^^jglt has upheld our multidimensional concept of readiness and its 
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value in assessing readiness because its conceptual framework is 
broad and flexible enough to allow for consistency and change In 
emphasis when new discoveries or changed beliefs come up. 

3. It has sifted out seven basic Factors in readiness, separate and 
yet also related among each other. 

4. Within each Factor it has shown the variables which contribute 
most to readiness, both on the task and the individual sides. 

5. It puts before us a panorama of the demanding structure on the 
task side and the required bio-psychIc structure in the pupil which 
enables him to fulfitl the task. 

6. As a consequence we are a better position to diagnose readi- 
ness for school through relating individual structure to task 
structure. 

7. As a further consequence we have now clear directions as to 
what to focus on in improving measurement Instruments. 

8. Teacher judgment has been found to be very reliable tn assess- 
ing readiness by judging a child's ability, maturity, and achieve- 
ment. Experienced and sensitive teachers can do It. 

9. The new insights gained from the recognition of the need for 
adequate subject-object or pupil-task relationships should enable 
more teachers to improve their methods in fitting the task require- 
ments to the abilities and functional potential of Individual chil- 
dren — especially important for the disadvantaged and gifted child 
— as brought to mind by Brenner (1957, 1959), Bruner (1960, 
1966), Skinner (1965), M. Deutsch (1963, 1964), Passow (1963), 
Ira Gordon (1966), and others. The time should definitely be over 
when teachers, completely misunderstanding John Dewey, would 
say: "We teach children, not subject matter [Hofmann & Brenner, 
1963]." A kindred mind and friend of John Dewey, the famous 
school superintendent of school in Munich, Georg Kerschen- 
stelner, has as early as 1917 clearly spelled out this need for 
subject-object adequacy and the consideration of personality struc- 
ture and developmental level of pupils In devising appropriate 
curricula and teaching methods. 

10. On a broader scale, our factor analysis is a long overdue step 
toward a psychology of the structure of subject matter as dis- 
cussed by J. Bruner (1960). It should also help as a stimulus 
toward bridging the gap between psychology and education, 
again a matter of concern to Bruner and recently to the APA as 
expressed by John Feldhusen (1966) in "Focus on Educational 
Psychology/' The concern is that psychologists spent half a cen- 
tury measuring results of teaching while neglecting teaching 
itself. Psychologists must "re-enter the field of education." Bruner 
believes we are at a major point where psychology will once 

Q =»gain concern itself with the design of methods of assessing 
pn 1/^09 ni*ive growth. It Is our belief that the implementation of our 
LrS|Jv>iictor analysis can In some measure contribute to such a design. 
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The limitations of our study must be pointed out with equal force. 
By its very nature, our factor analysis, of advantage in fmding common- 
alities of task and individual requirements, conceals in its final results 
differences among the six groups of children used and further indi- 
vidual differences within each group, each time in regard to levels of 
achievement and differences of personality structure and ability. Thus, 
In the actual practice of diagnosing and predicting readiness, the psy- 
chologist and the teacher must find out where each individual pupil 
stands on the continuum of each Factor or each variable commonality, 
both on the task and the individual side of readiness. Expressed In a 
different way: factor analysis reveals the demands, the abilities, and 
the skills needed in general, abstracted from and disregarding indi- 
vidual differences. How much mastery of abilities and skills in meet- 
ing the demands of school a child has mustered depends on the indi- 
vidual, his high or low potential, his past learing experiences, the 
tutoring from parents, the quality of teaching, and a host of other 
factors influencing individual child performance. To these qualities in a 
child the teacher must be sensitive in assessing readiness, in placing 
the individual in the continua of our Factors and variables, and in 
matching his teaching methods with the child's developmental level 
and personality structure. 

There are ways, however, of utilizing the result of factor analysis for 
the assessment of individual differences In readiness. For this purpose 
a further step, not carried out in this study, is required. A score must be 
derived for each child on each aspect of readiness as represented by 
the seven Factors. Each of the seven Factors thus becomes a dimension 
in terms of which the child is measured and placed in the distribution 
from highest to lowest score. To obtain such individual scores in the 
most rigorous way requires further computer operations. However, it 
can be done in a less rigorous manner by simply marking the child's 
rating or score on each of the original variables which have high load* 
ing in a particular Factor. The sum, or some kind of average of these 
variable scores, could be used to place the child on the factor continu- 
um. Such raw factor scores could then be converted to standard scores 
and a plotted "profile'' of these scores for each child would present a 
qualitative picture of the pattern of measurable aspects of his total 
readiness. 

Among the host of other factors influencing total readiness are many 
criteria and patterns of personality and behavior which we have estab- 
lished and discussed in our earlier research (Brenner, 1957, 1964, 1965, 
1967a, 1967b; tJrenner & Samelson, 1959). They are not in the immedi- 
ate grasp of our factor analysis. 

To illustrate: Factor analysis cannot directly measure motivations of 
the child, ability to pay attention, to concentrate, to follow directions, to 
be self-directing; it measures these only indirectly in so far as the 
abilities enter performance. It cannot measure in any direct way the 
impact of love, trust, belonging, and security on the child or the effect 
of being accepted or rejected at home or in school. It cannot measure 
Q tus tensions, fears, anxieties, or the kind of self image a child has. 
D ir^not measure his restlessness or his tendency toward temporary or 
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permanent tiredness. Health and absenteeism are excluded from our 
factor analysis. 

Similarly, it does not measure the child's striving to emulate signifi- 
cant adults, to pattern his life according to those who become a model 
for him or whose expectations he enjoys or hates to meet. Inter- 
personal skills are excluded from this type of factor analysis as are 
measures of the child's skill in finding a balance between freedom of 
expression and necessary restrictions in school. All these are important 
criteria of readines which are beyond the reach of our factor analysis. 
Their significance has been shown in our previous research. 

There are still other limitations. Our factor analysis does not measure 
the effectiveness of the teacher: the effect of his personality on the 
child, his personal tempo (Yando & Kagan, 1968), his pedagogical art 
and craft. It does not measure peer group and community influences on 
the child. 

Total readiness is contingent on the seven Factors plus all the just 
mentioned factors which are often inttingibte and elusive. For a full 
understanding and a proper diagnosis of school readiness we must 
keep this in mind. We are speaking here from the standpoint of an 
ideal comprehensive assessment of readiness. In actual diagnostic prac- 
tice rr«ore or less limited approaches will have to suffice. 



SUMMARY AND IMPLICATIONS 

As part of a long-term comprehensive research project on school 
readiness, this study deals with information on 118 middle-class chil- 
dren in kindergarten and first grade. Sixty-nine variables consisting of 
the age of the children at the time of school entrance and of testing; of 
subtests of well known standardized tests; teacher judgment of ability, 
maturity, and achievement; and a number of physical examination data 
have been se'^cted for each of the 118 children. This information has 
been factor-analyzed. As a trame of reference and to provide the nec- 
essary contextual background, our concept of readiness has been out- 
lined first, then the development of the project and the hypotheses to 
be tested. The research population and raw data have been described. 
Table 1 illustrates the way that raw data were prepared for IBM com- 
putation. Table 2 gives the principal axis solution; Table 3 the rotated 
factors, verimax solution. The computer analysis resulted in seven 
readiness Factors which were ideriitfied as Factor A: Cognitive readi- 
ness; B: Chronological age; C: Reading readiness; D: Body of knowl- 
edge; E: Biochemical (maturity) factor; F: Physical developmental status; 
G: Perceptual differentiation. Thereafter we discussed the changed con- 
cept of readiness, sex differences, the role of chronological age, the 
importance of knowledge in readiness, and, finally, accomplishments 
and limitations of our factor analysis. 

The implications of our study may be formulated as follows: 

1. The huge body of intercorrelations which led to the final seven 
Y^.ctors allows for many specific studies in the future which can 
V> ed increasing light on the complex problem of school readiness. 
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2. Wifh fhese research resuiti we have the knowledge necessary 
to construct a test of readineM which focuses on the most salient 
ingredients of readiness and achievement (apart from not directly 
measured emotional and social personality factors). 

3. In teaching, the classroom teacher should now know better than 
before which aspects of readiness should be emphasized on the 
individual and on the task side. This has further innplications for 
curriculum construction and development of teaching methods, to 
fit content and method to the developmental level and understand- 
ing of individual students so as to assure maximum success in 
teaching and learning. 

4. Our findings should caution research people not to devaluate 
too quickly the teacher's ability to judge children. 

5. From our study teachers can draw confidence in the!'' judgment 
of their students' abilities, maturity, and achievemt it provided 
that the teacher is observant and sensitive to the multidimensional 
aspects of individual-task relationships. 

6. With the recognition that a child's life experiences, his body of 
knowledge, and his perceptual-cognitive skills are so vital to readi- 
ness, parents, teachers, and :ommunities should find themselves 
advised to provide early, many, and variegated opportunities for 
the child to acquire those experiences, if possible, in preschool 
years. This should be done without undue pressure. 

7. While chronological age is not a good indicator for the diag- 
nosis of individual readiness because of the wide ranges of indi- 
vidual developmental physical and mentai status at a given 
chronological age, it deserves to be emphasized as a natural basis 
for developing organismic structures and for increasing the child's 
life experiences. The older child is generally more ready for school 
than the younger child of equaf potential. 

8. Our findings should be apt to encourage parents, teachers, 
pediatricians, endocrinologists, ophthalmologists, and orthodon- 
tists to cooperate in providing physical fitness for the child in all 
its various aspects. 

9. There is still no conclusive evidence as to the superiority of qirls 
over boy:: in reaHiness and learning at these early age levels. The 
examination of sex differences needs to be continued. It will make 
progress only once we move away from widely accepted generali- 
zations and study specific differences among boys and girls in 
regard to specific tasks and accomplishments. 
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